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ABSTRACT : PROBLEM TO BE SOLVED: To vary scanning line intervals without using a 

two-dimensional light beam deflecting element, and simplify the constitution by deflecting 
two light beams linearly at right angles to each other in synchronism with cycles of a 
spinner while keeping the light beams at a fixed interval. 

SOLUTION: The P-polarized light beam L-j and S-polarized light beam L 2 which are split 
by a polarization beam splitter 12 are made incident on acousto- optic modulators(AOM) 1 
and 2 as linear light beam deflecting elements. The light beams L-j and L 2 are multiplexed 
by a polarization beam splitter 18 and guided to a cylindrical drum 26. The spinner 30 
which forms a scanning optical system has a reflecting surface early at 45° to the center 
axis (axis of rotation) and is rotated fast by a motor. In synchronism with the angle of 
rotation of the spinner 30, the AOMs 1 and 2 are driven. Consequently, the light beams L t 
and L 2 are deflected to correct positions to draw two scanning lines on the internal surface 
of the drum 26 at an equal interval. 
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(57) Abstract 

Technical problem When multiplexing two light beams and scanning a cylinder drum inside by 
the spinner, scanning-line spacing is changed without using a 2-dimensional light beam 
deviation component, and a configuration is simplified. 

Means for Solution A single dimension deviation is carried out in the direction which intersects 
perpendicularly mutually synchronizing with the period of a spinner, respectively, keeping 
constant spacing of two light beams which carry out incidence to scan optical system. In this 
case, what is necessary is just to perform a single dimension deviation for each on a x axis and 
the y-axis, considering a x-y rectangular coordinate system on the image formation side of a 
light beam, seting constant the spacing (distance) r of two light beams, setting angular velocity 
of a spinner to omega, and using whenever offset angle as psi, so that the coordinate of each 
light beam may serve as x=r-cos (omega t+psi) and y=r-sin (omegatpsi). 



Claim(s) 

Claim 1 The control approach of the inside scan mold light beam scanner characterized by 
carrying out a single dimension deviation, respectively in the direction which intersects 
perpendicularly mutually synchronizing with the period of a spinner, keeping constant spacing 
of two light beams which carry out incidence to scan optical system in the control approach of 
the inside scan mold light beam scanner which multiplexs two light beams and scans a cylinder 
drum inside by the spinner. 

Claim 2 The control approach of the inside scan mold light beam scanner of claim 1 which 
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* " carries out the single dimension deviation of each light beam, respectively so that two light 
beams may fill x=r-cos (omega t+psi) and y=r-sin (omega t+psi) (however, r spacing of both 
light beams and omega angular velocity of a spinner and psi whenever offset angle ) with the 
x-y rectangular coordinate system on the image formation side of a light beam, respectively. 
Claim 3 The inside scan mold light beam scanner which is characterized by providing the 
following and which multiplexs two light beams and scans a cylinder drum inside by the spinner 
Two single dimension light beam deviation components which deflect each light beam in the 
direction which intersects perpendicularly mutually, respectively An include-angle detection 
means to detect angle of rotation of a spinner The amount memory of deviations which 
memorizes the amount of deviations by said single dimension light beam deviation component 
required in order to deflect both light beams in the direction which intersects perpendicularly 
mutually synchronizing with a spinner, keeping spacing of both light beams constant The 
deviation component control means which drives both the single dimension light beam deviation 
component based on the contents of this memory 

Claim 4 It is the inside scan mold light beam scanner of claim 3 have a current-beam-position 
detection means detect the location of the light beam which carries out incidence to a spinner, 
an amount operation means of amendments calculate the amount required in order to move the 
detected current beam position to a proper location of amendments, and the amount memory 
of amendments that memorize this amount of amendments that calculated, and a deviation 
component control means amends the amount of deviations in said amount of amendments, 
and control both the single dimension light beam deviation component. 
Claim 5 A light beam is the inside scan mold light beam scanner of claims 3 or 4 which are 
laser beams. 

Claim 6 A single dimension light beam deviation component is the inside scan mold light beam 
scanner of claim 5 which is an acoustooptics deviation component. 



[x] ID=000002 



DETAILED DESCRIPTION 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to the inside scan mold light beam scanner which 
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• * multiplexs two light beams and scans a cylinder drum inside according to common scan optical 
system, and its control approach. 
0002 

Description of the Prior Art The inside scan mold light beam scanner which scans by leading 
light beams, such as laser, to the inside of a cylinder drum is well-known. In order to raise a 
recording rate with this equipment, the method which makes two or more a light beam, i.e., a 
multi-beam method, is proposed. 

0003 With the equipment of an inside scan mold, two or more light beams introduced along 
with the medial axis of a cylinder drum are led to a cylinder drum inside by the reflective mirror 
(spinner) which carries out high-speed rotation with the include angle of 45 degrees to this 
medial axis. However, if the location of two or more light beams is fixed in this case and it leads 
to a spinner, the relative position of a light beam will change periodically with change of the 
angle of rotation of a spinner. For this reason, two or more scanning lines recorded on a 
recording drum will curve periodically, it will cross mutually, and a right scan becomes 
impossible. 

0004 Then, it aligns by using one light beam as a criteria beam among two or more light 
beams on the medial axis of scan optical system (on the medial axis of a recording drum), and 
considers making other light beams circle in this criteria beam as a core synchronizing with 
rotation of a spinner. In this case, by changing the phase of a spinner and other light beams, 
the curve of the scanning line can be removed and it can be made a straight line. Moreover, 
spacing of the scanning line can be changed by changing spacing of a criteria beam and other 
light beams. 

0005 For example, the method which makes JP,5-27188,A and JP,5-276335,A rotate the 
deviation components (prism etc.) to which the amount of deviations was fixed synchronizing 
with rotation of a spinner is shown. Moreover, the method which deflects other light beams 
other than a criteria beam two-dimensional is proposed by U.S. Pat. No. 5097351 and U.S. Pat. 
No. 5502709. 

0006 

Description of the Prior Art Since the method of the former which rotates the deviation 
component to which the amount of deviations was fixed had the fixed amount of deviations, it 
could not change beam spacing, therefore it had the problem that scanning-line spacing was 
not changed, either. In addition, although changing with recording density is desirable as for 
spacing of the scanning line, with this conventional technique, there is un-arranging that 
scanning density is unchangeable corresponding to recording density . Moreover, 
although the highly precise mechanical rotation driving mechanism was needed in order to 
make it synchronize with the spinner which carries out high-speed rotation, to be stabilized and 
to rotate a deviation component, the acquisition of the device was expensive in being difficult in 
this way. 

0007 Moreover, by the method of the latter which deflects a light beam two-dimensional, it is 
necessary to enable a 2-dimensional deviation combining two or more piezo mirrors and 
acoustooptics components (for it to be called Acousto-optic Modulator and Following AOM). For 
this reason, control was complicated, it was difficult to stabilize quality and it was also 
expensive. 
0008 

Objects of the Invention This invention is made in view of such a situation, scanning-line 

spacing can be changed, without using a 2-dimensional light beam deviation component, when 

using two light beams, and it sets it as the 1st purpose to propose the control approach of the 

inside scan mold light beam scanner which can simplify a configuration. 

0009 Moreover, it sets it as other purposes to propose the equipment directly used for 

operation of this approach. 

0010 

Elements of the Invention According to this invention, the 1st purpose is attained more by 
the control approach of the inside scan mold light beam scanner characterized by to carry out a 
single dimension deviation, respectively in the direction which intersects perpendicularly 
mutually synchronizing with the period of a spinner in the control approach of the inside scan 
mold light beam scanner which multiplexs two light beams and scans a cylinder drum inside by 
the spinner, keeping constant spacing of two light beams which carry out incidence to scan 
optical system. 

0011 In this case, what is necessary is just to perform a single dimension deviation for each on 
a x axis and the y-axis, considering a x-y rectangular coordinate system on the image 
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* • formation side of a light beam, seting constant the spacing (distance) r of two light beams, 

setting angular velocity of a spinner to omega, and using whenever offset angle as psi, so that 
the coordinate of each light beam may serve as x=r-cos (omega t+psi) and y=r-sin 
(omegatpsi). 

0012 In the inside scan mold light beam scanner which according to this invention other 
purposes multiplex two light beams and scans cylinder drum ****** by the spinner Two single 
dimension light beam deviation components which deflect each light beam in the direction 
which intersects perpendicularly mutually, respectively, The amount memory of deviations 
which memorizes the amount of deviations by said single dimension light beam deviation 
component required in order to deflect both light beams in the direction which intersects 
perpendicularly mutually synchronizing with a spinner, keeping constant an include-angle 
detection means to detect angle of rotation of a spinner, and spacing of both light beams, It is 
attained more by the inside scan mold light beam scanner characterized by having the deviation 
component control means which drives both the single dimension light beam deviation 
component based on the contents of this memory. 

0013 In this case, it is desirable to establish the device which amends the location of a light 
beam. This device can be constituted as follows, for example. 

0014 It memorizes in the amount memory of amendments in quest of the amount of 
amendments for amending the difference of both locations as compared with the proper 
location obtained with the proper amount of deviations which established a current-beam- 
position detection means detect before carrying out the incidence of the image-formation 
location of a light beam to a spinner, and memorized the current beam position which detected 
in a proper location, i.e., the amount memory of deviations, and it constitutes so that it may 
scan amending the amount of deviations using this amount data of amendments. 

0015 When such an amendment device is established, it precedes with record of image data, 
and scans preparatorily separately for every light beam, and memory is carried out in quest of 
the amendment data for every light beam. Therefore, the effect by temperature changes, such 
as optical system, with-time property change, etc. is removed, and an exact and highly precise 
scan is attained. 

0016 That what is necessary is just to perform rewriting of amendment data to timely, when 
every image output of every power up, fixed time amount progress, and fixed pagination and 
an operator wish, it can be ordered this rewriting. 

0017 As for a light beam, a laser beam is suitable. In this case, it is good to use a single 
dimension light beam deviation component as an acoustooptics component (AOM). A current- 
beam-position detection means can be constituted by placing a quadrisection location sensing 
element near the image formation side which separated spectrally and obtained the light beam 
it multiplexed light beam by the beam splitter. 

0018 

Principle The principle of this invention is explained here using drawing 4 , and 5 and 6. 
Drawing 4 is the explanatory view of deviation control of light beams LI and L2, and shows two 
light beams LI and L2 which go to a spinner 30 along with the medial axis C of a recording 
drum from a light source side. Similarly drawing and drawing 6 drawing 5 explains the relation 
between the rotation location of a spinner 30 and the location of each light beams LI and L2 to 
be are the perspective view of a spinner. In addition, in this explanation, psi= 0 costs whenever 
offset angle . 

0019 A light beam LI shall reciprocate a x-axis top in the x-y rectangular coordinate system 
which makes a zero the medial axis C on the image formation side of a light beam, as shown in 
drawing 4 . Moreover, a light beam L2 shall reciprocate a y-axis top. The coordinate of theta 
(=omegat), then A and B is set to x=r-costheta and y=r-sintheta, respectively in the include 
angle which the straight line AB which connects the image formation locations A and B of both 
the light beams LI and L2 now makes with a x axis. Since the distance d of A and B is set to d = 
(x2+y2) 1 / 2=r, fixed, then a beam LI will rotate the surroundings of a beam L2 for r with a 
radius r and angular velocity omega here. A beam L2 rotates the surroundings of a beam LI on 
the same conditions similarly. 

0020 This situation is explained using drawing 5 and 6. Drawing 5 puts in order and shows the 
current beam position on the image formation side corresponding to drawing 3 when changing 
90 degrees of phases theta at a time, and the top view of a spinner 30 to right and left. 
Drawing 6 shows the location of the spinner 30 corresponding to change of the phase theta of 
drawing 4 . 

0021 It is (A) of drawing 5 at the time of an omegat=(0**2n) pi radian (n is an integer), and a 



file://C :\pdf\MT JP 10133132 .htm 



17-01-2005 



raieiiiwruer ivi i 



rage d or / 



# * light beam LI is located in x=r, and a light beam L2 is located in y= 0. Similarly, in (B), 
omegat=(l / 2**2n) pi and (C) show omegat=(l**2n) pi, and (D) shows the condition of 
omegat=(3 / 2**2n) pi. In the condition of (A), the light beams LI and L2 reflected by the 
spinner 30 are drawn in the direction of a x axis, and carry out incidence to a cylinder drum 
inside in the order of LI and L2 in the direction of a medial axis C (Z shaft orientations). 
0022 If pi/2 radian of phases changes and they will be in the condition of (B), a light beam LI 
will be set to x= 0, and a light beam L2 will set it y=r. At this time, pi/2 radian also of spinners 
30 is also rotated, and it will be in the condition of drawing 6 (B), and it is reflected in the 
direction of - y-axis, and incidence of the light beams LI and L2 is carried out to Z shaft 
orientations in the order of LI and L2 at a recording drum inside. If the location of light beams 
LI and L2 changes periodically as mentioned above synchronizing with rotation of a spinner 30, 
the scanning line (horizontal-scanning line) which these light beams LI and L2 draw on a 
cylinder drum inside will turn into an parallel straight line. Moreover, spacing of the scanning 
line is changeable by changing the distance r of light beams LI and L2. 
0023 

Embodiment of the Invention The block diagram of the control system and drawing 3 of the 
conceptual diagram and drawing 2 which drawing 1 excludes a part of one embodiment of this 
invention, and are shown are the explanatory views of a current-beam-position detection 
means. 

0024 In drawing 1 and 2, signs 10 are the laser light sources, such as helium neon and an 
argon. One laser beam Lo injected from this laser light source 10 is divided into P polarization 
(it is parallel polarization to the plane of incidence in which the plane of vibration of electric field 
contains incident light and the reflected light), and S polarization (the plane of vibration of 
electric field is perpendicular polarization to plane of incidence) by the deviation beam splitter 
12. The light beam of P polarization is a light beam LI, and incidence is carried out to AOM1 as 
a single dimension light beam deviation component through a lens group. 

0025 AOM1 is driven with the supersonic wave of the predetermined frequency which a 
transducer generates so that a postscript may be carried out, and it diffracts an incident light 
beam by the standing wave which a supersonic wave generates. The primary diffracted light at 
this time is chosen with a zero-order light cut plate (not shown). By changing the frequency of 
this driving signal (Radio Frequency a signal, RF signal) of AOM1, the include angle of a light 
beam LI carries out minute change in the direction of a x axis ( drawing 1 , 2 reference). 
Moreover, this driving signal (RF signal) is modulated by the binary picture signal. 

0026 Incidence of the light beam L2 of S polarization divided by the beam splitter 12 is carried 
out to AOM2 through a mirror 14 and a lens group. The driving signal (RF signal) can make the 
minute change of the include angle carry out in the direction of the y-axis ( drawing 1 , 2 
reference) by changing the frequency while becoming irregular with a binary picture signal. 

0027 After both the light beams LI and L2 are expanded by the lens group ( drawing 2 ), 
respectively, it is multiplexed in them by the mirror 16 and the polarization beam splitter 18. In 
the lenses 22 and 24 with which this light beam L3 it was multiplexed light beam constitutes 
the beam expander 20 further, expansion is performed and a change of a beam diameter is 
made. This beam L3 is drawn in a drum 26 along with the medial axis C of a drum (cylinder) 
26. 

0028 On the medial axis C of a drum 26, the condenser lens 28 and spinner 30 which form 
scan optical system are prepared. This spinner 30 has about 45-degree reflector to a medial 
axis (revolving shaft), and high-speed rotation is carried out by the motor. In addition, the 
rotary encoder 32 as an include-angle detection means is attached in this motor, and the angle 
of rotation (theta=omegat) of a spinner 30 is detected. That is, pulse signal p outputted for 
every predetermined angle of rotation and the reference phase signal po which shows the 
criteria location of 1 rotation are outputted. In addition, the beam led to this spinner 30 passes 
along the beam expander 20 and condenser lens 28 on a revolving shaft, and focuses to the 
inner skin or the record sheet 34 of a drum 26. 

0029 In addition, the image formation lens 36 is formed behind a beam splitter 18, and image 
formation of a part of beams LI and L2 which pass a beam splitter 18 is carried out to the focal 
plane P2 of an and also it is the focal plane PI of a lens 22, and conjugation . The 
quadrisection location sensing element 38 as a current-beam-position sensing element is 
formed in the location shifted more slightly than this focal plane P2 top or this, and the current 
beam position of light beams LI and L2 is detected. These image formation lens 36 and the 
quadrisection location sensing element 38 form the current-beam-position detection means 40. 

0030 In drawing 2 , a sign 42 is an AOM control means as a deviation component control 
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means, and controls AOM synchronizing with the angle of rotation theta of this spinner 30. 44 is 
the amount memory of deviations and carries out memory of the deviation data for carrying out 
the single dimension deviation of the above mentioned light beams LI and L2 in the direction of 
a x axis, and the direction of the y-axis, respectively. That is, memory of the function of x0=cos 
(omega t+psi) and y0=sin (omega t+psi) is carried out in the form of a numerical table or a 
formula. 

0031 The AOM control means 42 integrates the distance r into which the data xO and yO 
corresponding to angle-of-rotation theta=omega t of a spinner 30 are separately inputted by 
read-out and these from this memory 44, and calculates amount x=r-cos of deviations (omega 
t+psi), and y=r-sin (omega t+psi). and it asks for the drive frequencies fx and fy of AOM1 and 
AOM2 required in order to input these amounts x of deviations, and the analog voltage 
corresponding to y into VCO (a voltage controlled oscillator — not shown) and to generate these 
amounts x of deviations, and y. In the AOM control means 42, the driving signal (RF signal) of 
such drive frequencies fx and fy is supplied to AOM1 and AOM2, respectively, and these are 
driven. 

0032 As a result, AOM1 and AOM2 can deflect light beams LI and L2 by x=r-cos (omega t+psi) 
and y=r-sin (omega t+psi), respectively. In addition, the modulation by the binary picture 
signal is added at this time, and the pixel which carries out on-off change according to a picture 
signal is written in on the scanning line. Moreover, since the diffraction efficiency of AOM1 and 
AOM2 generally changes with deflecting angles, in order to amend this change, it is desirable to 
also control the electrical potential difference of a driving signal to coincidence, and to make 
homogeneity reinforcement of light beams LI and L2. 

0033 The current-beam-position detection means 40 is established, and AOM1, AOM2, optical 
system, etc. enable it to amend changing a deflecting angle by the temperature change or with- 
time property change in this embodiment, namely, record of an image — preceding — 
preliminary — one light beam LI and L — it scans for every two, a part of light beams LI or L2 
at that time are divided by the polarization beam splitter 18, and it leads to the quadrisection 
location sensing element 38 with the image formation lens 36. The quadrisection location 
sensing element 38 outputs the electrical potential difference corresponding to the amount of 
incident light to four photo detectors. It is based on distribution of such output voltage, and the 
current-beam-position detector 46 asks for the current beam position of light beams LI or L2, 
i.e., the current beam position on the image formation side P2. 

0034 Thus, although the current beam position for which it asked changes with angle of 
rotation theta of a spinner 30 periodically, this current beam position for which it asked is 
compared by the current beam position of normal, and the amount operation means 48 of 
amendments. The data which show the current beam position of normal here are data of x=r- 
cos (omega t+psi) and y=r-sin (omega t+psi) by which memory was carried out to the amount 
memory 44 of deviations. Thus, amount **of amendments x calculated and the data in which 
**y is shown are memorized by the amount memory 50 of amendments. Thus, the amendment 
data to light beams LI and L2 are memorized, respectively. 

0035 And in case image recording is performed, the AOM control means 42 makes amount 
**of amendments x corresponding to the same angle of rotation theta, and **y read-out, these 
sums (x+**x), and the amount respectively as opposed to light beams LI and L2 for 
(y+**y) of deviations from the amount memory 50 of amendments while reading the amount 
x of deviations corresponding to angle-of-rotation theta=omega t+psi of a spinner 30, and y 
from the amount memory 44 of deviations. In the AOM control means 42, the driving signal of 
these amended amounts of deviations (x+**x) and the frequency corresponding to (y+**y) is 
generated, this driving signal is modulated with a binary picture signal, and AOM1 and AOM2 
are supplied. 

0036 As a result, light beams LI and L2 are deflected by the right location, and can draw the 
two scanning lines which become the inside of the cylinder drum 26 from a straight line at equal 
intervals. In addition, while rotating one time, only the distance equivalent to spacing of two 
duties of a horizontal-scanning line moves a spinner 30 in the direction of medial-axis C (Z 
shaft orientations). Namely, it moves in the direction of vertical scanning. 

0037 Although the above embodiment divides the laser beam Lo of the one laser light source 
10 into two light beams LI and L2 by the polarization beam splitter 12, drawing 7 and other 
embodiments as shown in 8 and 9 are possible. 

0038 What is shown in drawing 7 divided into two light beam Lla and L2a one laser beam Lo 
which the gas laser light sources 10, such as helium neon and an argon, inject by the beam 
splitter 60, and gave lambda/2 of phase contrast to light beam L2a of one of these with 
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lambda/2 wavelength plate 62. Thus, two light beam Lla and L2a it was made not to negotiate 
mutually are deflected using the same optical system as the aforementioned embodiment, and 
it multiplexs. In addition, at this drawing 7 , since the same sign was given to the same part as 
drawing 2 , that explanation is wound and does not have ******. 

0039 The embodiment of drawing 8 uses two laser diodes 64 and 66. that is, since laser diodes 
64 and 66 inject light beam (laser beam) Lib of the linearly polarized light, and L2b, the 
polarization direction intersects these perpendicularly mutually — as arranging — both — 
after making light beam Lib and L2b into a collimated beam by collimating lenses 68 and 70, it 
leads to a polarization beam splitter 72 through AOM1 and AOM2, and multiplexs here. This 
light beam L3b it multiplexed b is led to scan optical system through the beam expander 74. 

0040 In addition, when making laser diodes 64 and 66 into the light source in this way, these 
laser diodes 64 and 66 can perform the modulation by the binary picture signal. That is, based 
on a picture signal, on-off control of the laser diodes 64 and 66 is carried out. Therefore, AOM1 
and AOM2 should perform only the deviation of light beam Lib and L2b. 

0041 The embodiment of drawing 9 is replaced with AOM1 and AOM2 in the embodiment of 
drawing 8 , and the movable mirrors 76 and 78 are used for it. The direction of the linearly 
polarized light of light beam Lie which laser diodes 80 and 82 inject here, and L2c is set up so 
that it may become S polarization and P polarization, respectively, it rotates to the 
circumference of a shaft parallel to each polarization direction, and the movable mirrors 76 and 
78 deflect light beam Lie and L2c. Since the same sign was given to the same part as said 
drawing 8 in this drawing 9 , that explanation is wound and does not have ******. 

0042 The movable mirrors 76 and 78 used in the embodiment of this drawing 9 have a piezo 
mirror using a piezo-electric element, an usable galvanomirror using a galvanometer, etc. 
Although the spinner 30 uses the mirror rotated with the include angle of 45 degrees to the 
medial axis C of a drum 26, you may make it lead the light beam (laser beam) which replaces 
with a mirror, is made to rotate a diffraction grating, and is drawn along with a medial axis C to 
a drum inside in the embodiment explained using drawing 1 -6 above. 

0043 

Effect of the Invention According to invention of claim 1, since a single dimension deviation is 
carried out, respectively in the direction which intersects perpendicularly mutually two light 
beams introduced into a spinner in it synchronizing with the period of a spinner, keeping the 
spacing constant, scanning-line spacing can be changed without using a 2-dimensional light 
beam deviation component, and a high-definition image can be recorded on the inside of a 
cylinder drum by two light beams. Moreover, since it is not necessary to use a 2-dimensional 
light beam deviation component, structure is easy, and actuation is stabilized and it is also 
cheap. 

0044 Thus, what is necessary is just to deviate, respectively by the x-y rectangular coordinate 
system on the image formation side of a light beam so that it may become x=r-cos (omega 
t+psi) and y=r-sin (omega t+psi) in order to carry out the single dimension deviation of the 
two light beams (claim 2). 

0045 According to invention of claim 3, the equipment directly used for operation of this 
approach is obtained. In this case, it is desirable for a current-beam-position detection means 
to detect the location of the light beam which carries out incidence to a spinner, to memorize 
the amount of amendments required in order to move this detected current beam position to a 
proper location in the amount memory of amendments, to read the amount of amendments 
from this amount memory of amendments at the time of image recording, and to amend the 
amount of deviations (claim 4). If the contents of the amount memory of amendments are 
rewritten in quest of such an amount of amendments to timely , such as before image 
recording, , the effect by temperature changes, such as optical system, with-time property 
change, etc. can be removed, and image quality can be raised further. 

0046 As a light beam to be used, a laser beam is suitable (claim 5), and an acoustooptics 
component (AOM) can be used as a single dimension light beam deviation component in this 
case (claim 6). 
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